Abstract. In this note we consider the number of distinct α-ary codes produced by repeatedly applying the Gray code mapping of Sharma and Khanna [Inform. Sci., 15 (1978), pp. 31-43]. This number was derived before by Lichtner [SIAM J. Discrete Math., 11 (1998), pp. 381-386], and we give an alternative proof here. Our key observation is a simple connection between this number and the period of binomial coefficients modulo α. Then the result follows immediately from a known periodic property of binomial coefficients modulo α
1. Introduction. Let ℓ and α be positive integers greater than one. An α-ary Gray code of dimension ℓ is a sequence of α ℓ distinct α-ary strings of length ℓ such that any two adjacent strings differ in exactly one position. Therefore a Gray code corresponds to a bijection, mapping integers between 0 and α ℓ − 1 to α-ary strings of length ℓ. When viewing such integers in base α with ℓ digits, the mapping can be seen as a permutation among α-ary strings of length ℓ. Sharma and Khanna [4] defined one such mapping, denoted by K, in the following way. Definition 1.1 (see [4] ).
where
, where
Culberson [1] and Lichtner [3] studied the number of distinct sets of codes that can be generated by repeated applications of the mapping K. This is the same question as determining the order of the mapping K, defined in the following. Definition 1.2. Let K 0 = I, the identity mapping, i.e., I(x) = x for all x.
Note that the order of K is the same as the order of K −1 , and we will work on K −1 instead. Lichtner [3] derived an explicit formula for the order of K −1 . In this note, we give an alternative proof for Lichtner's result. The key idea is an observation on a simple connection between the order of K −1 and the period of binomial coefficients modulo α. Then the result follows immediately from a known periodic property of binomial coefficients modulo α [2, 5, 6] .
In section 2, we state some relevant results. In section 3, we prove our main technical lemma. Finally, we conclude with some remarks in section 4.
Results. Let
Here are some simple facts. Lemma 2.1 (see [3] ).
1.
follows from the definition of K and by induction. Lemma 2.1(3-4) follows from Lemma 2.1 (1-2) .
From now on, we assume that α has the form of
where p i 's are distinct primes and n i 's are positive integers. Lichtner generalized Culberson's result [1] and proved the following theorem. Theorem 2.2 (see [3] ). Let ℓ > 1 and let
. We will give a more straightforward proof of Lichtner's theorem above, given the following known result on the period of the function f α,k , defined as 3. Proof of Lemma 2.5. Let x = x 1 x 2 · · · x ℓ be an arbitrary α-ary string and let
. Item 2 of Lemma 2.1 states that
. .
Observe that there are ℓ different binomial coefficients above, so K −i is completely determined by the vector c i = c 
We use the convention that a 0 = 1 for any integer a. Note that c 0 = 100 · · · 0. As i increases, the vector c i changes in a periodic fashion due to the periodic behavior of its components. Recall that L = 4. Conclusion and remarks. By using the periodic property of binomial coefficients, we give a proof on the order of the mapping K. Lichtner's proof could have been more straightforward if he had known the periodic property of binomial coefficients. Such a periodic property has also been applied to results in computational complexity [5] . We expect that this nice property should have more applications to be discovered.
